Pharmacokinetics of pentachlorophenol in man.
Pentachlorophenol (PCP) was given orally to three volunteers at single doses of 3.9, 4.5, 9, and 18.8 mg. Daily urinary excretion of PCP and PCP conjugated to glucuronic acid was monitored using gas chromatography with electron capture detection (GC/ECD). Based on first-order elimination kinetics an elimination half-life of 20 days was derived. To eliminate interference by the uncontrolled absorption of PCP from the environment 0.98 mg 13C-PCP was taken by one of the volunteers. PCP levels in urine and plasma were determined using mass spectrometry (GC/MS) with negative chemical ionization. An elimination half-life of 17 days was found in both urine and blood. The collected data were used to calculate the clearance of PCP: a value of 0.07 ml/min was found. The long elimination half-life of PCP is explained by the low urinary clearance due to the high plasma protein binding (greater than 96%) and the tubular reabsorption. The pH-dependency of the elimination of PCP was investigated, and a distinct increase in the daily excretion was observed following alkalinization by oral administration of sodium bicarbonate. In order to elucidate the role of the enterohepatic circulation as a possible pool for PCP in humans, the bile of cholelithiasis patients with postoperative T-drainage was investigated for PCP and compared with the corresponding urine and plasma levels, but no accumulation of PCP in the enterohepatic circulation could be observed. The daily elimination and plasma levels of PCP in a group of individuals without a specific exposition were found to range from 10 to 48 micrograms/day and 19 to 36 micrograms/1, respectively.